A selection of key measurements of the LHCb physics programme is reviewed where competitive results can be expected from the first year of data taking. The LHCb experiment will search for New Physics in Bs mixing, notably through the measurement of the Bs mixing phase φs from the time-dependent CP asymmetry in exclusive Bs decays governed by the b → ccs quark-level transition. The LHCb experiment will exploit a number of methods to measure the CKM angle γ from B → DK tree decays, with the goal of reaching a precision comparable to the indirect determinations of γ within the CKM model. The LHCb experiment will search for New Physics in B
Introduction
This paper will summarise a selection of key measurements of the LHCb physics programme where interesting results from the first year of data taking can be expected. All presented results were obtained with Monte-Carlo studies with fully simulated events and a complete model of the LHCb detector. Most presented results refer to an accumulated luminosity of 2 f b −1 which corresponds to one nominal year of data taking with LHCb.
New Physics in B s from channels with a b → ccs quark-level transition
The B s mixing phase φ s can be determined from the decay B 0 s → J/Ψφ. In the Standard Model (SM) φ s is predicted to be very small, φ s = −0.037 ± 0.002 rad [1] , and to be straightly related to the Unitarity angle χ, φ s = −2χ. This phase has not yet been precisely measured and could turn out to be much larger if New Physics (NP) would add to the B s − B s mixing. Both, B s and B s , can decay into the same final state, J/Ψφ. To find CP-violation the time-dependent asymmetry of the decay-rates into a CP eigenstate is measured:
The asymmetry can be parameterised in terms of the mixing phase, φ s , the relative decay width, ∆Γ s , and the mass difference, ∆m s , with η f = ±1 depending on the CP eigenstate and t is the proper time. To perform this measurement one needs efficient flavour tagging, a very good proper time resolution to resolve the B s − B s oscillations. An angular analysis is needed to separate out the CP-even and CP-odd contributions to the vector-vector final state. The tagging efficiency, tag , quantifies how often the tagging gives an answer. The wrong tag fraction, ω tag , gives the probability of the answer being wrong. The dilution, D = 1 − 2ω tag , tells by how much the observed asymmetry is smeared out due to limitations in tagging. As effective tagging efficiency LHCb expects ef f = tag D 2 = 7.08 ± 0.23 % for the decay channel
The proper-time resolution of the decay channel B 0 s → J/Ψφ was determined to be σ(t) B 0 s →J/Ψφ = 36.0 f s. Fig. 1 shows the simulated time dependence of the B s and B s decay rates measured at LHCb if the mixing phase φ s is five times larger than predicted by the SM.
The decay channel
is the golden channel. It is theoretically clean. Experimentally it can be efficiently triggered by the di-muon and just has four charged tracks and a secondary vertex which can be reconstructed efficiently. The event yield in 2 f b −1 is expected to be 131 k events with a background-over-signal ratio B/S = 0.12.
The 1-angle analysis measures the differential decay widths depending on the polar transversity angle, Θ tr , which measures the direction of the positive lepton with respect to the plane of the kaons:
CP-odd states, A ⊥ : η f = +1, emit the leptons perpendicular to the kaon plane, CP-even states, A 0 , A : η f = −1, emit them within that plane while the background distribution is uniform. The method can be improved by using all three decay angles simultaneously. For the additional complexity a better separation power is gained. Regarding only statistical errors the sensitivity for the mixing phase and the difference in decay widths using the 1-angle method and 2 f b −1 of LHCb data will be σ(φ s ) = 0.023 rad and σ(∆Γ s /Γ s ) = 0.0092. Other ccs states can be added. The measurement of the B s mixing phase can be used to efficiently constrain NP. The ratio of the full Hamiltonian over that of the SM can be parameterised as: Figure 2 demonstrates by how much the phase space gets restricted using 0.2 f b −1 of LHCb data, worth about two months of LHCb data taking, by which a sensitivity of σ(φ s ) = 0.1 rad can be reached.
Measurement of γ from B → DK tree decays
The Unitarity angle γ is determined in a theoretically clean way using the ADS method [2] in the decays B ± → D 0 (D 0 )K ± . The amplitude ratio between the colour-favoured and coloursuppressed decay mode is r B = 7.5±3.0 %. The subsequent decays of 
doubly Cabibbo-suppressed and a Cabibbo-favoured path with an amplitude of r D = 6.0±0.3 %. The four decay rates 
The B decays to a common final state depend on the model, the decay ratio, r B , the strong phase, δ B , and on γ which can be extracted from a simultaneous fit. With 2 f b −1 of data LHCb expects 5k events in the B ± → (K s π + π − ) D K ± mode. The backgroundover-signal ratio is expected to be B/S ∼ 0.2 − 1.0 and the sensitivity to γ will be σ(γ) ∼ 8 • .
New Physics in B 0
s → µ + µ − and B 0 → K * 0 µ + µ − decays Due to the tiny Branching Ratio (BR) the rare loop decay B 0 s → µ + µ − can be very sensitive to NP which can add to the decay rates via additional decay processes. The SM predicts BR(B 0 s → µ + µ − ) = (3.4 ± 0.4) * 10 −9 . The current limit from CDF and D0 using 1 f b −1 of data is BR(B 0 s → µ + µ − ) < 75 * 10 −9 (90% CL). Predictions for this decay by the constraint MSSM fill the range from just above the SM prediction up to the current limit. Recent measurements of the anomalous magnetic moment of the muon hint for a BR just in this range [6] .
The main issue about this decay mode is the rejection of background which seems to be dominated by muons from separate B decays, B bb . Figure 3 T (q 2 ), provides a good separation power between the SM and some SUSY models [7] for 2 f b −1 . 
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